(19) H*Hif^/7' <JP) 



<12) i& Ifl 4^ « (A) 



i|#W¥10 -95835 



(51)IntCL» tmiHn F I 

C 0 8 G 59/32 C 0 8 G 59/32 

59/42 59/42 

C 0 8 K 3/00 C 0 8 K 3/00 

C 0 8 L 63/00 C 0 8 L 63/00 Z 

HOIL 23/29 HOIL 23/30 R 

i^M^ mii^ ii^«>fti2 FD (^ 7 H) miM\zm< 



(21)ffiS#^ 


»H¥9- 192077 


(71)fflHA 


000004066 












¥*S9^(1997)7^3B 




MS(M=fi^mm.'S±M, 1 TBll» 2 # 






(72)^W# 




(31)Sjfe«^S#^ 


»H¥8-215962 






(32)ff5tH 


^8 (1996) 7^30 H 


(72)aM<f 






B* (JP) 




«fSi^»m±55^1090 






(72) 


AM Ott 








lU PJ&JWfttl5lUI»"r;A:^1325 






(72) ^« 










S5S^llpm«&^7 -6-2 -906 



(54) [^qqo^li:] ¥IS^il:Mx#=^^«[rj|fi«E!Kiiij£iilr 



(57) [mm] 

— 5 fc A 3i ->1#fflgffi4^fflfigi|^ (7) 

(c) ^^-mtiji^Ttii^f^^mtm. (d) Mffi5tiK^j. 

(e) S!ikffii«SiJ^^W-t-^>C tS:#mt■f--5*i^#:i=i■ 



(2) mmW-l 0-9 5 8 3 5 

1 2 

±m^^^i^mmm'^u^mo [if*«4] (b) i^')^-:y^^=^i^^i^mm*^. ^ 

[if*3S2l (a) v-i; n-i/^ti:3:.3}^^'>1SflggAi51^0 (1) 
:^:!f-^i^mmt (b) v^y =i-V^-tt3i;K=^v^«tHi(0?I* t>fb 1 1 

CH3 CH3 CH3 CH3 



HaC-Si— O-f-Sr-O-A— (-Si--0-4^ 



i\/ J \ / I \ I 

Si-O— 1— Si 

I 

CH2 

.OG 




(1) m. nJi^i^fit^Sb. n = 0. 5-1 
0. m= 1 ~5 OtT^fi^^-To Rli^tt^tL?i3ZbrC 

IWJ— T-fcoTt^Jt^oTt>i:V\ R' fi7jc^. Cl-C 

[if*ri5l ^ (1) {r*5tt5m(7)^i?Ufi6;5S2 5-3 0 

[if^r^el (a) v-y ^->'^^t4-:^^^v^1tt^gJ^^c^ 
^AK:^>'1tt^B<Jr (b) 'y'):=^ — i^^^:^y\^^iymmt(D 
it* (fii) 9 9 . 5/0. 5-6 0/4 Ot:*)^ii 

[If*ii8] (d) 4ffi^t5^t^^lJ;i^^^^:yti/y 

y ;t;^t>VX}^-g'^«:yt V- y ;i7-t:'^^l»*ri 1 7!; 

[lf*iii 0] if*ili 7!;^9c7:)l^-rtl^— ^(t:)^:*?^ 



20 [ff*ill 2] ^#i$:gPp"p;)>^2^<^^^y^L.7tS«c7)^ 

ffi(;i#iJcc7?«/h*^=-^^-r^t>i^?fc5ff*JSi 1(7?^ 

[000 1] 

5^iXi^7t^~/i-^^y >;/ KT (BGA) . -^/l-^^iyy 
^v?^— (MCM) . ^ >:7"i^>r V? (CS 

p) m^mwm±mt i.xti^m^j:=^^^i^mmm:^mm 
[0002] 

^VyV'7=7-yV^^y^—'y (QFP) ^C0t^V< 
^ ^--fb^t^^^cT^/c ^ f^^m^i^t^ * o /Co 

fci<^x.f^f^^h:°:yf^^0. 3mm)^T<!r-r^r ^tr J: ^} 

i^-:k^^j:mmtt^ox^^^o zn^(ommm^(otzdb?^ 

S . ^ Nn-^tfcJ: »9 OMP AC (^p"p^) <tV^5^# 

50 mm t (om'Mm^M(om\z x.^^<y^— v?<ds *9 ^^^^^ 



(3) 



!l^mW-l 0-9 5 8 3 5 



[0 0 0 3] 
[0 0 0 4] 

(1) (a) i^') ^-l^m^=^^-^'^m^^Js^(0:r.:^-^ 
i^mm. (b) v-y n-^-^tt^L^Jfdev-itfflg, (c) ^* 



'^^mio^^^^^^^^mm. (d) Mtt5tta^«j. (e) 

(2) (a) iy') ^ — >^\^=^'^^iymm^J.^(D::c:^^^ 



(3) (a) v-y ^->^^tt^7K:3rv/mi)^^C7)^7K^ 
'>8tflg7ii^^?^-C^?i^frT'fe6 (1) ^fcti (2) (D^m\^ 

(4) (b) v-y =i->^tt:r.jJ<:aev/«tfl§;5S^ ^ (1) 
[0 0 0 5] 

Ut2\ 



CH3 
HgC-Si 



CH3 



CH3 



CH3 
CH3 



'Si— o^-si-o^— f-si--o— )— Si-C 
R Ah, CH3 



CH2 
CH2 



(1) 




OG 



(1) 4^. m. nJi^feSfif^Sb. n = 0. 5 — 1 
0. m= 1 ~5 OiDffi^^i-o RU^^^h.1i^iL\^XC 

p]— Tr^^oT t^jfeoTt) J:V\ R' \t7^m. CI— C 
ST/U^^/l-K. C 1 ~C4r/U='^>'S^fcfii?^y v-v? 30 

(1) 7!/^ (3) tOi.^-rtt75^— :^<Z)it^^<*:itih^ni 
(5) ^ (1) {Z:Jott^m<7:)¥i^fe;^i^2 5 — 3 OT'fc 

R' ;o^7K^-t:^fc^ (4) (D^mw-m^m^o-i^^^^m^m 



(6) (a) v^y z2->-'^^tt:n;}^3rixi»flgJ[^i51.(7)3i7K:^ 

i^mmt (b) '>y r2->^'^t4ai;K:^iyi»^g^:(Ojt^ 

(SS) ;^^99, 5:0. 5 — 60:4 OX^^ (1 ) 40 

7!?^ (5) o:>\.^-rh,t--^(o^mt^±m:^^-^i^mm 



(7) (c) ^:SS;^7/U:^'>^^5^f{:^ij7ii^?^^^cogfM7K 
^Xhh (1) 7!;^ (6) iIco^3gft:MiJi 

(8) (d) nm.%mMf)mmmmi^ io . mmm^'^ 

io^Xl/JL^-i-^jm^'J^iy^) :^Xh^ (1) 7!;^ (7) 



(9) (e) ?^fkffi3MWW^^n;(7>^irvHt;^+4r ^ 50 m 



v^-e^^ (1) 7^^ (8) (D\.-imf)^-^<D^mwm 

(10) (1) 75ig (9) <7)V^-rtL;^>-:^0^5j<de>'»t 

(11) (1) 7!;^ (9) a:>\^^-rt(.t^-'^(0:^y^^^^m 

(12) ^mm^^ut-^MW^mmvfz.mm(omm:i^ 
^(D'm-^^^^-r^h(ox^^ (11) (D^mv^n 

[0 0 0 7] ^^PJ^ilfflV^^v^y :=^ — l^m.^=^^^i^m 
i>y — /Uv^i/y i/v^/U^— 7^/1^, 1, 6 — ^=3ri^>^v>':<^ 

y i:='-^y v^'y^rc— t^/u. ^Kyyafi^v^y ^z^yugyv^ 

tLX\^. 0iJxf£e'^^. (3, 4 -^tK^^v^v-^ n--^>- 
yU) T£/^— 3, 4 -^3t?=3ri>v:5^ n-^=3ri>yU7< ^ 
yu • 3, 4 — :i^7K^'>i>ii^ n^^ri^>^:*yU7}<^'> h 



(4) 



0-9 5 8 3 5 



5^/l--3, 4 c3-v.:^^^>^;^/^7K:^v/U-- 
[0 0 0 8] «iaT'@f*:r'fcS3i7ff:3e>^»tfli. 0y;t 

CH3 CH3 
„30-S,-o-(-«-o4-f 
CH3 R 



10 



v-ist^i (b) ti.x\-±m^ (oh(ot^^^m'^^x-h^f)'-. 

*f^LV^t(D^ LXtfrlB^ (1) (^v^y =i:x^tS^;K:^r 

tt:ii;i<:^rv'1ltflgJl. Tffi5^ (2) ri^ V 

:^>l'/i'tTf5^ (3) T-^^ix^r y/wS^W^#^jt 
-&4^^^--=^-y-^Dae^ (IV) 7^7K?U^^<^S^te 

^$r.^v^fct Kn i^y /HkSiCi^iJ: f9^^•t--S;l^;;^sx- 
lO 0 1 0] 

[{t:3l 



CH3 



CH3 

-"O— )— Si-CHa 
CH3 ^ 



(2) 



H2CSC-CH2 
H 




OG 



(3) 



[0011] (2) Xfi (3) ni. nfi 

^i^ft^^L. »^ L< Jin-0. 5~10.m=l~ 
SOOfg. J:*9^:?^b<fln= 1— 7. ^ — A 0 (D 

^ biCif^ b< {in = 2 — 5. m== 10 — 3 0 cOffi: 
^^i-o Rf:i^tL-^tu^45£L-rc 1 '^C ST ji^^j^m^ 

T*>J:v>o JiTK^. C 1 --C 8Tyi-^/uS. C 1 — 
C4ryU=i^v-S3l{ii/y >'v^/U^:3r'>S^*"ro Gfi 
^/y i/i//uS^^i-o R> R' {^^^i-f^Cl^CSTji- 
L-C^i1^Jx^l^ n-:/n 

t-y^yuS. -^^^^yuS, ^-^^i/yuS, ^y^/u^ 
«1 



30 



tK^/^T-. ;^5"/^S#7)^^n^^nfotf ^tL>5o ^ (1) 
[0012] 

[^1] 



R 

[0 0 13] :^^m<D:r,7f.:^iymmmmmmz:i^\^^ 

X. (a) C/y =3->'^^tt:3l7}farv/1fl/Igi^^51^cO:3l7K^>- 
«tfl§t (b) =i'~>'^i±^:^^i^mmt<Dmm^m 

(fiS) . tiJ^ t<J199. 5:0. 5-60:4 
0, i:'9$!t^L<ti97 : 3-70 : 30. MiC^^t^ L 
< 9 5 : 5-8 0 : 2 O^ST-fc^, f^, '>1ltJ!i 



R ' m n 

yKmm'T' 2 6 3 

tK^®^ 2 0 5 

yKmm'r 2 6 3 

^f^y^S 2 6 3 

7< h^'>^ 2 6 3 

^ y 2 6 3 



50 



10 0 I 4] :^^mxmMitm (c) c^lt. 

^.^-^i^S;^/^?1<>5$^*^7K4^cr)ft*f^J^ LTfiT^ f^/u-^- 



7 

t (b) (D:r-:^^i^mm(Dm^^^i^'^MlzMl^O, 7 
2it^mmXh^. *?*U<fiO. 9-1, Oft: 

[0 0 15] :^^m\zm\^^hh^^mm^mm id) (dm. 

L< {160-95 fifi%. J: »9 ^ b < (1 7 0 - 
9 0afi%. ^biwff^L< t±7 5-8 5S*%-T:'fc 

[0 0 16] (e) (7)^ 

iiZMX^XO. 1 — 1 Ofiftgp-C'fe^o 7t/cL. -^^^n 

[0 0 17] *%P^(7):r.^:3ev^^ttflgr^;|^ffl^4^{i^ ffJlE 
Lf^::c:<K=^iy«t!i (a) ^t>' (b) . mitM (c) . 

m^mm (d) . sg^L^it^y (e) ^i^>^^55'<b-r5 
(Dmmi)um^m\^^^:Lt:f)^-x^^. ^nh^M^=^—y 

[0 0 1 8 J :$:^m(ommi^^^m(r)^y^^^>mmm 

ttffi^4^^8 0°C-1 8 0°C-C'0. 5 — 1 OB#PB^f^SAP 

L< fi9 o°c- 1 2 ot:-eo. 5 — s^r^^. 120 

t:-170°C-e0. 5-50#r0^i:l^9<t 9i:i2^pgtc55' 

nxmmmit-r^^&mT^ 

[0 0 1 9] 4^5gflca5p°pt LTti. fi?iJ;tf^BGA. MC 

> ^^'^-T:^£«(::ifi^ L fzm . ^ ^ /i--^ ;^ ^ i:: .i: 5 WWJ::^ 
«2 



(5) #M¥l 0-9 5 8 3 5 

8 

[0 0 2 0] 

[^*sw] uT^mm^mmmizxMizMrf^ffoizmm't 
^teMi 

^;t?^v/1^^g (a) ^ Lrira:^i^^ K2 0 2 1 (3, 
4 -jx.TK^i/v'^ a^^i//uy • 3, 4— :r-^=3rv 

10 :i:.;}f^xS»l 3 3) 9 OmMU. ^ (1) T^^^^X^ 
i/y =i->^>t4:ai;jf:3rv'«tli (b) {R^^^jum. n 
= 3. m=2 6-2 7. JixK^v^^'Sl 0 04) 1 Ofi 
*g|5. (^fbW (c) <!:b-CM7Ky^yi--^i^ 

^y^g? (:;^7ir>'>- KMCD. B *>ft:l^?±Sa) 1 1 OfiS 

mm%mm id) t Lxw^^^ms o ^ mo^^v/ 

'Jtl5 3 OSifP. ^1^3^^ 13m mc^a^t^v/ y :^ 3 3 

0 s»gi5. mm^mm ( e ) t br-^^-r n ^ -y-^Mt 
- { 5 ^ r-jt«^ v.^^m(o ^m^mtm =^:^^ i^mm 

m-^mi^^ 1 0 8 7fiSg|5^#/Co 

[0 0 2 1 ] mhh.fz.^mwn±m^y^^'^mmm'^m 

^^^0^^^ (2 7mmX 2 7mmX 0. 6mm) 

(^l1^i^'YX : 2 4mmX 2 4 mm) . 1 0 0°C 
T-3B#F«1?gft:Lycf^. 1 5 O°CT-2 0#Fp1^M<LL-T^#fls: 
iggSrf^^bfCo S«<^)S!9Jil 5 0 /z mT-fcofCo ft 

[0 0 2 2] mmiim 

^t^^m\^^x^^ (DM^m^i^fc. mi&<Dnnm±^m\ 
m^^mmmiz 1 0 0 oetr^^SAL i c^Si(Dmm^mm 

1:: — h i^'-r yi-^S^If ffi :MI L-STD-883C 

METHOD 1010. e(D:^miizv^i\ ^mi^mm 

40 ^ 1 2 5'CT-3 05>SjHf^- 5 Sr-T: 3 O^J-SfeML^ :i 
tb^ 1 [El«^ LX 1 0 0 OlHl^«9il^tTt^!7^ir— Oliff 

[0 0 2 3] ^^CT 2 - 5 . Itg^^J 

[0 0 2 4] 
[^2] 



(6) 

9 

1 

:^yi^^i^mm (a) 

ira:3ei^^ K2 0 2 1 90 

i^v =^->^^^7i^^>^mm (b) 

R=Me . n=3 . m=26~27 (^(1) ) 10 

mim (c) 

^7K7^^yu-^S/>y 110 

mm^mm (d) 

¥1^*1^ 3 0m m^i^ y ;^ 530 

^i^SL^l 1 Mm^^^C^y 

¥i$J«£^ 1 3 u mm-^ i^l) ^ 330 
Si^WJ^il^fJ (e) 

i^utf y±^Ht^\±T ^ 8 

r:i^C3 R - 8 1 2 8 

zKv-y^^;/^ 0,5 

mmm o. 5 



#53¥l 0-9 5 8 3 5 

10 

2 3 4 5 tt^m 



45 


- 


- 


30 


- 


45 


90 


93 




100 


- 


- 


- 


15 


- 








45 




10 


10 


7 


10 


- 


110 


60 




80 


110 


— 


50 


110 


- 


- 


275 


285 


293 


340 


530 


275 


285 


285 


357 




280 


290 


285 




330 


8 


8 


10 


10 


8 


7 


7. 5 


10 


5 


8 


0.5 


0.5 


0.5 


0. 5 


0.5 


0.5 


0.5 


0.5 


0.5 


0. 5 





150 


160 


150 


140 


165 


310 




0 


0 












0 


0 


0 


0 


0 


0 



(2) 

[mi] 




[0 0 2 6] 30 

tii^mmx^^oR 0 (Dm ^ X I ^¥^ft:>' " ^y^ — i> ^ 
m^Z^tt^^X^ ti^oT. cfc «9:^#/^MCM. BGA 



(7) 



ItP^pi 0-9 5 8 3 5 



(51) Int. CI. ^ m^m^- FI 

H 0 1 L 23/31 



[Claims] 



[Claim 1] A liquid epoxy resin composition for semiconductor 
encapsulation comprising (a) an epoxy resin other than a 
silicone-modif ied epoxy resin, (b) a silicone-modif ied epoxy 
resin, (c) a polybasic carboxylic acid-based hardener, (d) an 
inorganic filler and (e) a hardening reaction accelerator. 
[Claim 2] The liquid epoxy resin composition for 
semiconductor encapsulation set forth in Claim 1 wherein the 
mixture of (a) the epoxy resin other than a silicone-modif ied 
epoxy resin and (b) the silicone-modif ied epoxy resin is liquid 
at room temperature. 

[Claim 3] The liquid epoxy resin composition for 
semiconductor encapsulation set forth in Claim 1 or 2 wherein 
the epoxy resin other than (a) the silicone-modif ied epoxy resin 
is liquid at room temperature. 

[Claim 4] The liquid epoxy resin composition for 
semiconductor encapsulation set forth in one of Claims 1 to 
3 wherein (b) the silicons-modified epoxy resin is represented 
by formula (1) . 
[Chemical Compound 1] 



(1) 




CH2 




1 



(In formula (1)/ m and n represents an average value whereby 
n = 0 • 5 to 1 0 , and m = 1 to 5 0 . Each of the plural R ' s independently 
represents a CI to C8 alkyl or phenyl group, and may be the 
same or different from each other. R' represents hydrogen, 
a CI to C8 alkyl group, or a CI to C4 alkoxy or glycidyloxy 
group. And G represents a glycidyl group.) 

[Claim 5] The liquid epoxy resin composition for 
semiconductor encapsulation set forth in Claim 4 wherein the 
average value of m is 25 to 30, the average value of n is 1 
to 5, R represents a methyl group, and R* represents hydrogen. 
[Claim 6] The liquid epoxy resin composition for 
semiconductor encapsulation set forth in one of Claims 1 to 

5 wherein the ratio of (a) the epoxy resin other than a 
silicone-modif ied epoxy resin to (b) the silicone-modif led 
epoxy resin is from 99.5/0,5 to 60/40. 

[Claim 7] The liquid epoxy resin composition for 
semiconductor encapsulation set forth in one of Claims 1 to 

6 wherein (c) the carboxylic acid-based hardener is a liquid 
acid anhydride. 

[Claim 8] The liquid epoxy resin composition for 
semiconductor encapsulation set forth in one of Claims 1 to 

7 wherein (d) the inorganic filler is selected from fused 
spherical silica, fused broken silica and/or synthetic 
spherical silica. 

[Claim 9] The liquid epoxy resin composition for 
semiconductor encapsulation set forth in one of Claims 1 to 
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